Abstract: This paper deals with a new class of nonlinear set valued implicit variational inclusion problems involving (A, η)-monotone mappings in 2-uniformly smooth Banach spaces. Semi-inner product structure has been used to study the (A, η)-monotonicity. Using the generalized resolvent operator technique and the semi-inner product structure, the approximation solvability of the proposed problem is investigated. An iterative algorithm is constructed to approximate the solution of the problem. Convergence analysis of the proposed algorithm is investigated. Similar results are also investigated for variational inclusion problems involving (H, η)-monotone mappings.
Introduction
Variational inclusion problem is a convenient framework for the unified study of many optimization related problems such as variational inequality problem, complementarity problem, fixed point problem, equilibrium problem etc. Due to its large applications in optimization related areas, variational inclusion problem has been well investigated. In the present scenario the development of efficient algorithms to solve variational inclusion problems is of more interest. To construct algorithms people use projection method and its variant forms, linear approximation, descent method and Newton's method. Resolvent operator technique is a generalization of projection method, and is largely used to solve variational inclusion problems (see [1] , [4] , [5] , [6] , [8] , [11] , [12] and [16] ).
Monotonicity of the underlying operator plays a crucial role in solving variational inclusion problems.
There are many generalizations of monotonicity such as maximal monotonicity, relaxed monotonicity, H-monotonicity, A-monotonicity, (H, η)-monotonicity and (A, η)-monotonicity. (A, η)-monotonicity was introduced in Verma [20] , that generalizes the A-monotonicity concept ( [21] ) as well as H-monotonicity concept ( [6] ). Jin [9] investigated the approximation solvability of a new system of nonlinear set valued variational inclusion problems involving (H, η)-monotone operators. In 2008, Verma [19] solved a class of nonlinear set valued variational inclusions involving (A, η)-monotone operators in Hilbert space. Agarwal and Verma [2] solved a system of (A, η)-monotone variational inclusion problems in a Hilbert space using generalized hybrid algorithms. For some recent developments on variational inclusions one may refer to Moudafi [14] , Verma [18] , Ahmad et al. [3] , Sahu et al. [17] and Noor et al. [15] .
In this paper, our intent is to generalize the work of Verma [19] . Here we have solved a nonlinear set valued implicit variational inclusion problems in 2-uniformly smooth Banach space. In this paper we D DAVID PUBLISHING
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have used the semi-inner product structure to study those problems. Semi-inner product is a convenient and alternative approach to study different Hilbert space problems in Banach spaces. Semi-inner product helps us in a number of aspects for the smooth study of the problem. Hence we give some attention towards the theory of semi-inner product. Definition 1. (Lumer [13] ) Let X be a vector space over the field F of real or complex numbers. A functional [ ] X X F .,. : × → is called a semi-inner product if it satisfies the following:
, . space can be made into a semi-inner product space in infinitely many different ways. Giles [7] had shown that if the underlying space X is a uniformly convex smooth Banach space then it is possible to define a semi-inner product uniquely. For a detailed study and fundamental results on semi-inner product spaces, one may refer to Lumer [13] , Giles [7] and Koehler [10] . 
The range of M is defined by
y X x X x y M = ∈ :∃ ∈ : , ∈ . M is said to be:
(4) r -strongly η -monotone if there exists a positive constant r such that
ρ > , where I is the identity mapping on X ; Using the r -strongly η -monotonicity of the operator A in the above inequality, we get 
≥ − , , 
≥ − , ≥ − − . Involving (A, η) Proof. For any x y X , ∈ , we have
Implicit Variational Inclusions and Algorithms
As in the proof of Lemma 2.2, we have
Since η is τ -Lipschitz continuous, we get 
Implicit Set Valued Variational Inclusion and Its Solvability
In this section we state the problem that we are intended to solve and discuss its various forms. We discuss the solvability method and construct an iterative algorithm using the generalized resolvent operator technique to approximate the solution. We also explore the convergence analysis of the proposed algorithm.
Let X be a 2 -uniformly smooth real Banach space and K be a nonempty closed convex subset of 
(3.5)
Special cases:
When g I = , the problem (3.5) reduces to the following non implicit variational inclusion problem. Find
The above problem was solved by Verma [19] in a Hilbert space.
When M is (H, η)-monotone, the non implicit problem (3.6) was solved by Fang et al. [6] in Hilbert space.
When X is a 2 -uniformly smooth real Banach For a given element x X ∈ , find an element
was solved by Sahu et al. [17] .
When g I = , the Identity, the above problem (3.7)
was studied by Verma [18] in a Hilbert space.
When 0 x = and 0 T = , the above problem was solved by Verma [22] in a Hilbert space. 
Based on the above Theorem 3.1, we construct a general iterative method to approximate the solution of (3.5).
Algorithm 3.1.
Step 1. Choose initial approximation 0
Step 2. Construct the sequence { } α ∈ , is a constant.
Step 3. Choose Proof. Using the iterative scheme (3.9), we have Proof. The proof is similar to the proof of Theorem 3.2, but we have to use Lemma 2.4 in stead of Lemma 2.2.
